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(54) THYRISTOR WITH OVERVOLTAGE PROTECTING FUNCTION 
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PURPOSE: To accurately control a breakdown voltage by composing a high 
resistance base layer of layers having high and low impurity density, and partly 
removing the high density layer so that the region takes a voltage breakdown 
by punch-through. 

CONSTITUTION: A P-type emitter layer 11, an N-type base layer 12 and a P-type 
base layer 13 are commonly provided in the inner periphery of a main thyristor 
MT, and an auxiliary N-type emitter layer 17 and an auxiliary electrode 18 
are provided to form a pilot thyristor PT. Further, a photoreceptor 23 is formed 
in the inner periphery of the thyristor PT, and a high impurity density base 
layer 21 directly under the thyristor PT is removed to form a voltage break- 
down region 22 lower at a blocking voltage from the other region. The layer 
17 of the thyristor PT is formed to be deeply diffused from an N-type emitter 
layer 14 of the thyristor MT to increase lateral resistance of the P-type base 
layer of the thyristor PT. 
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PURPOSE: To provide a stable breakover voltage without influence of the surface 
by reducing the density gradient of an impurity near a junction between a 
separating region and a substrate lower than that of the impurity near a junc- 
tion between a base layer and the substrate. 

CONSTITUTION: A P-type impurity is thermally diffused in an N-type semiconduc- 
tor substrate 1 to form a separating diffused layer 2. Then, a P-type emitter 
layer 3 is formed from one main surface of the substrate 1, and a P-type base 
layer 4 is formed over the entire region of an element region from the other 
main surface. Then, an N-type emitter layer 5 is formed in the layer 4 to reduce 
the density gradient of a P-type impurity near a junction between the layer 
2 and the substrate 1 lower then that of the N-type impurity near a junction 
between the layer 4 and the substrate 1 to reduce the breakdown voltage of 
the junction between the layer 4 and the substrate from that of the junction 
between the layer 2 and the substrate 1. 
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PURPOSE: To reduce hot carrier implanting phenomenon at a high speed by 
forming a silicide layer in a boundary over a polycrystalline silicon layer, and 
providing a high melting point metal extended on an insulating film on a drain 
diffused layer to reduce the resistance of a gate electrode. 

CONSTITUTION: A gate insulating film 103 is provided on an active region of 
a transistor surrounded by a field insulating film 102 on the surface of a semicon- 
ductor substrate 101, and a polycrystalline silicon 104 implanted with an impurity 
is formed at the prescribed position of the film 103. The upper layer of the 
silicon 104 is coated with a high melting metal 105 to be silicified with a bound- 
ary to be coupled to form integrally a gate electrode. An opposite conductive 
type low density source diffused layer 106 to the substrate 101 and a low density 
drain diffused layer 107 are formed in the substrate 101 of the lower layer 
side of the metal 105 contacted on the film 103, and a high density source diffuse 
layer 108 and a high density drain diffused layer 109 are formed under the 
film 103 not coated with metal 105. 
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